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@ Chemically bonded adherent coating for abrashre compacts and method for making same. 



(g) A method for coating duster compacts of 
'^polycrystall ine diamond and CBN particles is 
provided, Wherein the duster compact is not 
exposed to high temperatures due to selective 
heating of the coating/duster compact inter- 
face with the use of laser energy. Strong coat- 
ings can be formed on thermally sensitive 
compacts which allow such compacts to be 
brazed directly to a tod hdder. 
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Background of the Invention 

The present invention relates to polycrystalltne 
niasses of self-bonded diamond or cubic boron nitride 
particles useful, as tool components and, more partic- 
uiariy, to a metal-coated compact of polycrystalline di- 
amond (PCD) or cubic boron nitride (CBN) that con- 
tains a second phase which can be bonded directly to 
a tool holder without the need for a cemented carbide 
support. 

Diamond and the cubic fomn of boron nitride find 
use as abrasive materials in the fonm of (a) aggregat- 
ed particles bonded by a resin or metal matrix, (b) 
cluster compacts, and (c) composite compacts. As 
bonded aggregates, particles of CBN or diamond 
abrasive are embedded in a grinding or cutting sec- 
tion of a tool such as a grinding wheel. The particles 
are typically coated with various metals and alloys of 
metals to enhance bond retention, oxidation resis- 
tance, graphitization resistance, and similar benefits. 
Representative art in the coating of single grains in- 
cludes U.S. Patents Nos. 2,367,404; 3,650,714; 
3,957,461; 3.929,432; and 3,984,214. . 
A-cluster-compact is -defined -as a duster-of -dia- 
mond or CBN crystals bound togethier in (a) a self- 
bonded relationship, (b) by meians of a chemically 
bonded sintering aid or bonding medium, or (c) some 
combination of the two. U.S. Patents Nos. 3,136,615 
and 3,233,908 provide a detailed description of CBN 
cluster compacts which utilize a bonding medium and 
methods for making the same. U.S. Patents No. 
3^233,908 also describes self- bonded CBN conn- 
p^cts. 

The diamond or cubic boron nitride of the cluster 
compact can be fonmed by converting graphite or 
MBN while simultaneously bonding the crystals 
fonmed. Therefore, duster compacts can be made by 
(a) a one-step process in which a catalyst rhetal or al- 
loy-aids in the transition to an abrasive particle simul- 
taneously with the formation of the compact, (b) a 
one-step process in which the abrasive partide is con- 
verted directly into a compact without the aid of a cat- 
alyst or bonding medium, or (c) a two-step process 
wherein the particles are forrned first and subsequent- 
ly bonded, with or without a catalyst, sintering aid, or 
bonding medium, to form a duster compact 

Cluster compacts which contain residual metal 
from a catalyst, metal bonding medium, or sintering 
aid as a second phase are thermally sensitive and will 
experience thermal degradation at elevated tempera- 
tures. Cluster compacts which contain self- bonded 
partides, with substantially no secondary non-abra- 
sive phase, are thermally stable. Their thermal stabil- . 
ity enat>les such duster compacts to be bonded di- 
rectly to a tool holder by bonding methods such as 
brazing. 

Cluster compacts which contain less than 3% 
non-diamond/non-CBN phase are described in U.S. 



Patents Nos. 4,224,380 and 4,228,248. The com- 
pacts described in these patents are referred to as 
"porous compacts". Such compacts have pores dis- 
persed there through in about 5- 30% vol% of the 

5 compact. The porous compacts are made thermally 
stable by removal of the metallic phase by liquid zinc 
extraction, electrolytic depleting, era similar process. 
These thermally stable porous composites have sub- 
stantially no residual metal phase to catalyze back 

10 conversion or expand at a different rate from the sur- 
rounding abrasive. Because of the rough surfaces of 
these porous composite compacts, retention to a tool 
holder by a physical bond is suitable, and convention- 
al brazing techniques can. be used. These compacts 

15 have been coated so as to improve their oxidative sta- 
bility when being bonded to a tool holder. 

Cluster compacts which contain residual metal 
for a catalyst, metal bonding medium, or sintering aid 
as a second phase have been used effectively when 

20 part of a composite compact. A composite compact Is 
defined as a duster compact bonded to a substrate 
material such as cemented tungsten carbkie. The 
bond to the substrate is fonned under high pressure, 
high-temperature conditions either during or subse- 

25 quent to the fonmation of the cluster compact. Detailed 
disdosures of certain types of composite compacts 
and methods for making the same are found in U.S. 
Patents Nos. Re. 32,380; 3,743,489; 3,767,371; and 
3,918,219. The cemented substrate allows the com- 

30 posite compacts to be bonded to a tool holder by braz- 
ing or other conventional bonding methods. When 
part of a composite, a thermally sensitive cluster com- 
pact can, therefore, be bonded to a tool holder without 
damage. 

35 The cemented tungsten carbide sut>strate of the 

composite is substantially larger in size than the abra- 
sive bonded thereto. Therefore, a significant portion 
of the mass charged in the high pressure, high tem- 
perature apparatus is the substrate material, either 

40 before formatk>n of the duster compact or after. This 
volume of substrate reduces the amount of material 
which can be charged in the reactor to form the abra- 
sive. 

It is desirable to provide a method which allows 
45 duster compacts with a metallic phase to be bonded 
to a tool holder without the need for a cemented tung- 
sten carbide substrate. 



so 



Summary of the Invention 



An object of this Invention is to provide a strong, 
chemically bonded coating to thermally sensitive dus- 
ter compacts of diamond or cubic boron nitride partic- 
les without damaging the compact. 
55 Another object of the present invention is to pro- 

vide a cluster compact of diamond or cubic boron nitr- 
ide particles with a metallic phase that Is thermally 
sensitive which can be bonded to a tool by methods 
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such as brazing without the need for a cemented car- 
bide support bonded to the compact. 

Another object of the present invention is to pro- 
vide a simplified method for bonding thermally sensi- 
tive cluster compacts to a tool holder without a ce- 
mented carbide support for the duster compact 

A further object of the present invention is to pro- 
vide a method for coating compacts of diamond or 
CBN particles with a strong, chemically bonded coat- 
ing by selectively heating the coating and the coating- 
particle Interface. 

Upon further study of the specification and ap- 
pended claims, further objects and advantages of this 
invention will become apparent to those skilled in the 
art. 

The present invention achieves these objects by 
providing a tool component comprising a coated dus- 
ter compact of polycrystalline diamond or cubic boron 
j nitride particles having a metallic phase vtrherein the 

coating is chemically bonded to the compact. The 
shear strength of the bond between the coating and 
the compact is greater than 10,000 psi and is prefer- 
ably greater in strength than the fracture strength of 

the-partides-in the duster-compact and greater than 

the strength of the braze by which the tool component 
is fc>onded to a tool body. 

These coated duster compacts can be obtained 
by depositing on a duster compact a layer of coating 
material that is reactive with the polycrystalline partic- 
les therein and subsequently radiating this layer of 
coating material, with laser energy so as to heat the 
layer of coating material and the polycrystalline par-, 
tides at the coating-partide interface sufficient to 
chemically bond the layer of coating material to the 
partides. 

Detailed Description of the Preferred 

Embodiments 

( 

This invention provides tool compacts which in- 
corporate a duster compact of an abrasive having a 
metallic phase, typically as a residue. The metal of 
this metallic phase is present in an amount v\^ich ren- 
ders the compact thermally sensitive, which can be 
below 0.05 vol%. The amount of metal preferably 
ranges from 0.05 to 50 vol% of the compact. A ther- 
mally sensitive duster compact is defined herein as 
one which experiences cracking at temperatures of 
about yoO^'C and above. Compacts with a metallic 
phase are conventional and are typically bonded to a 
cemented carbide substrate. These compacts are un- 
stable at high temperatures because the metallic 
phase can cause differential expansk>n or back con- 
version of the abrasive. The metallic phase present in 
duster compacts is typically derived from sintering 
aids, bonding media, and/or conversion catalysts 
used in forming the compact. 

The cluster compacts used in the tool compo- 



nents of the present invention comprise polycrystal- 
line diamond or CBN particles as the abrasive phase. 
These duster compacts can be obtained by conven- 
tional high pressure/high temperature techniques. 
5 This indudes (a) one-step techniques for converting 
a source of carbon or boron nitride, such as graphite 
or hexagonal boron nitride (HBN), directly into a dus- 
ter compact of diamond or cubic boron nitride (CBN) 
with the aid of a catalyst, and (b) two-step procedures^ 

10 wherein graphite or HBN is first converted to diamond 
or CBN particles, respectively, with or without a cata- 
lyst, and the resultant partides are bonded in a duster 
compact with a bonding agent, sintering aid, or resid- 
ual converston catalyst present. 

15 U.S. Patents Nos. 3.233,988 and 3.918,219 de- 

scribe examples of suitable CBN cluster compacts 
and methods for obtaining them by converting HBN 
partides directly to a cluster compact of CBN partides 
under high pressures and temperatures with the aid 

20 of a magnesium or aluminum catalyst, respectively: 
Other catalysts which will provide suitable duster 
compacts indude those selected from the dass con- 
sisting of alkaline metals, alkaline earth metals, tin, 
leadi antimony, aluminum, and alloys of cobalt, nickel, 

25 and manganese. 

U.S. Patents Nos. 3,138,615 and 3,233,988 de- 
scribe examples of suitable CBN and diamond duster 
compacts and methods for their production formed 
with the aid of a bonding medium or sintering aid. Suit- 

30 able t)onding media for CBN indude boron carbide. 
Suitable sintering aids include Al2Qa, W, Cr^ Mn, Co, 
Mo, Ti. Ni, Cu, Re. Zr, BeO, and Be. 

Included within the suitable duster compacts 
used in the tool components of this invention are the 

35 porous polycrystalline diamond and CBN compacts 
produced with a sintering aid which have not been 
treated to remove the infiltrated metallic phase. Such 
porous compads are ihtenmediates in the procedures 
described in U.S. Patents Nos. 4,224,380 and 

40 4,288,248. The abrasive in these porous compacts 
comprises about 70 to 95 vol% of the compact which 
is bonded to fomi a network of interconnected empty 
pores. The metallic phase of sintering aid material 
within the porous compacts ranges from 0.05-3 vdl%^ 

45 For porous compacts, suitable sintering materials in- 
clude those catalysts described in U.S. Patents Nos. 
2,947,609 and 2,947.610, such as Group IIIA metals. 
Cr. Mn, and Ta. These porous compacts are not ther- 
mally stable unless the second phase is removed.- as 

50 taught in U.S. Patents Nos. 4,224.380 and 4.288.248. 

Although not preferred, composite compacts of a 
diamond or CBN cluster compact supported on a sut>- 
strate are suitable for use in the tool components of 
the present invention. The diamond or CBN abrasive 

55 in these composite compacts have a metallic phase, 
a portion of which is derived from the supporting sub- 
strate that migrates into the abrasive. Examples of 
suitable CBN composite compacts and methods for 
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their production are described in U.S. Patents Nos. 
3,743,489; 3,767,371; and 3,918,219. Examples of 
suitable diamond composite compacts and methods 
for their production are described in U.S. Patents Nos. 
Re. 32.380; 3,745,623; and 3,609,818. 

All processes for preparing the duster compacts 
used in this invention require high pressure/high tenv 
perature apparatus such as is disclosed in U.S. Pa- 
tent No. 2,941 ^48. These devices are typically capa- 
ble of providing pressures In excess of 100 kilobars 
and temperatures in excess of 2000''C. Significant 
components of the device include a pair of cemented 
tungsten carbide punches and a die member of the 
same material which can withstand extreme pres- 
sures and temperatures. Cobalt-cemented carbide 
grade 55 is another material suitable for the punches 
and die member which is capable of sustaining pres- 
sures in the range of 100-200 l<llobars without frac- 
ture. A pair of insulating members are typically posi- 
tioned between the punches and die, and the die 
member typically has an aperture to receive a reac- 
tion vessel. 

The reaction vessel comprises a material, such 
- as a salt^which is-not-converted to a'Stronger,--stiffer 
state under high pressure, high temperature condi- 
tions and has no volume discontinuities. Within the re- 
action vessel is an electric resistance heater, typically 
of graphite, that is lined with insulating members, typ- 
ically comprised of a salt Further details concerning 
the components of a high. pressure, high temperature 
apparatus can be found in U.S. Patent No. 2,941,248, 
which describes but a few of the configurations capa- 
ble of providing the pressures and temperatures re- 
quired to form the cluster compacts used in this inven- 
tion. 

The reaction conditions used to form the cluster 
compacts and the duration of reaction can vary widely 
with the composition of the starting materials, i.e., 
graphite or HBN, and the desired end product Tem- 
peratures and pressures of from 1000-2000**C and 
pressures of from 50 to 95 kilobars are typical. The ac- 
tual conditions are dictated by pressure-temperature 
phase diagranris for carbon and boron-nitride, as de- 
scribed in U.S. Patents Nos. 4.188,194; 3.212,852; 
and 2,947,617. 

The cluster compacts incorporated in the tool 
components of this invention are preferably used as 
formed within the high pressure, high temperature ap- 
paratus. However, the duster compacts used may be 
cut from larger masses if desired. The size and shape 
of the tool components are limited only by the size and 
shape of the duster compacts. 

The materials that form the metallic phase can 
vary widely. Any metal or ceramic thereof can form the 
metallic phase. Such materials typically indude met- 
als recognized as catalysts for converting graphite or 
MBN partides into a stronger, more compact state or 
for forming compact masses thereof; and, in addition, 



they indude ceramics of such metals such as the car- 
bides and nitrides of titanium, tantalum, molybdenum, 
zirconium, vanadium, chromium, and niobium. The 
metals within these ceramics are believed to be iso- 

5 lated at high temperatures and cause instability. Al- 
loys of these metals with other catalyst metals and 
non-catalyst metals may also fbmn the metallic phase. 
The duster compact used to provide the tool compo- 
nent of this invention may have more than one metal 

10 and, therefore, more than one metallic phase. Refer- 
ence made herein to a duster compact with a metallic 
phase is intended to. also indude those cluster com- 
pacts with more than one metal. 

As discussed below, the amount of material 

15 which forms the metallic phase can vary widely and is 
typically in the range of 0.05 to 50 vol% of the compact 
and, more typically, less than 25 vol%. In preferred 
embodiments, the duster compact comprises poly- 
crystalline abrasive particles in excess of 70 vol% of 

20 the composite. The upper limit for the volume of met- 
allic phase is defined by the perfonnance arid effec- 
tiveness of the tool component as the abrasive phase 
is diluted. The presence of any metallic phase is ex- 
pected to cause some Hnstability-at temperatures - 

25 greater than 700**C. For example, less than 0.05 vol% 
of metallic phase will cause instabnity. Testing a dus- 
ter compact for thermal stability is an accurate means 
for determining the presence of a metallic phase. 
In the tool components of this invention, the clus- 

30 ter compact has a coating chemically bonded thereto. 
The bond between the coating and the partides of the 
cluster compact has a shear strength greater than 
10,000 psi and is preferably greater than the fracture 
strength of the partides in the duster compact and 

35 greaterthan the strength of the braze by which the tool 
component is bonded to a tool body. The bond 
strength required will depend on the tool in which the 
components are to be used. For some applications, a 
bond with a shear strength of 30,000 psi is desired. To 

40 obtain such a bond, the coating is reacted with the sur- 
face partides of the cluster compact. Strong bonds to 
diamond compacts can be obtained from coating ma- 
terials which are carbide formers. Strong bonds to 
CBN compacts are obtained from coating materials 

45 which form borides or nitrides. Ceramics that form 
mixed phases are also suitable. Metals and ceramics 
thereof which are conversion catalysts, bonding me- 
dia, or sintering aids for the respective compacts are 
typically suitable. Examples of suitable metals for 

so coating cubic boron nitride cluster compacts indude 
tin, lead, antimony, or nitrides thereof; cobalt; tung- 
sten; titanium; zirconium; hafnium; vanadium; nio- 
bium; tantalum; chromium; molybdenum; nickel;, tung- 
sten; or a carbide, boride, nitride, or oxide thereof. For 

55 diamond cluster compacts, the coating can comprise 
boron, aluminum, nickel, copper tungsten, titanium, 
iron, cobalt, chromium, manganese, tantalum, or an 
alloy with orwithouta non-catalytic metal oracarbide. 
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boride, nitride, or oxide thereof. 

The coating may comprise multiple layers applied 
successively, provided the coated compact exhibits 
the necessary bonding strength when installed on a 
tool body. 

The thickness of the coating material is selected 
so as to form strong bond with the tool body, such as 
by brazing, and preferably ranges from 1-50 ^m. This 
bond must also have a shear strength in excess of 
10,000 psi. 

The coating must be applied and reacted with the 
composite surface without exposing the compact 
. body to temperatures beyond which it remains stable, 
typically in excess of 700**C. This is accomplished by 
heating the coated compact with a laser according to 
the process of this invention described more particu- 
• larly below. By utilizing this method, the tool compo- 
nents of the .present invention are coated with no 
crack fonnation within the composite. 

Not all surfaces of the composite need be coated. 
Only that portion to be bonded to the tool t>ody need 
have a coating with a high strength t>ond. In addition, 
the bond strength of the coating may vary across the 
- - surfaces of the composite. For example, the compo- 
site may be uniformly coated with tungsten, but only 
one surface need have high bond strength due to se- 
lective exposure to laser energy by the process of this 
invention. The bond strength of the coating may also 
vary across the surface, as well, by exposing the coat- 
ed compact to laser energy in a selected pattern. 

The nnethod of this invention provides strongly 
adherent coatings to cluster compacts of polycrystal- 
line diamond and CBN particles with minimal expos- 
ure of the cluster compact to high temperatures. The 
method of this invention is suitable for use with any 
cluster compact, including the thermally stable conrv 
pacts described in U.S. Patents Nos^ 3,233,988; 
4,288.248; and 4,224,380; and thermally sensitive 
compacts with a metallic phase as described above. 

in this process, a layer of coating material is de- 
posited on a cluster compact of polycrystalline dia- 
mond particles or cubic boron nitride particles, prefer- 
ably at a temperature below 700**C for thermally sen- 
sitive compacts and most preferably below BOO'^C. Al) 
or a portion of the compact may be coated. The coat- 
ing material u&ed with diamond compacts must k>e a 
carbide former and the coating material used with 
CBN must be a boride or nitride former. Suitable coat- 
ing nnaterials include metals, alloys, and ceramics. 
Specific materials that are . suitable are described 
above with respect to tool components of this inven- 
tion. Of Importance in forming tool components is that 
the surface of the cluster compact be coated with suf- 
ficient material to provide an adequate bond to said 
tool holder with a shear strength of greater than 
10.000 psi, preferably greater than 30,000 psi. Layers 
of from 1-50 ^m in thickness are suitable, and layers 
of about 10 m are preferred. Multiple metal layers can 



be applied, as well as alloys thereof. 

The layer of coating material may be applied by 
any one of a variety of techniques. These include, for 
example, pyroiytic plating, metal abrasion, sputtering. 
5 reactive sputtering, chemical vapor deposition, plas- 
ma coating, or the like. A physical bond between the 
layer of coating material and the cluster compact that 
prevents losses during handling, is all that Is neces- 
sary. The layer of coating material must be uniform to 

10 the extent that variations in thickness are less than 
25% of the total thickness. The preferred method for 
depositing the layer is chemical vapor deposition in 
that it provides unlfonm thickness and very good ad- 
herence to the composite. Temperatures below 700/C 

15 can be used in CVD processes when applying certain 
coatings. For example, tungsten is deposited by CVD 
methods at temperatures of about BOO^C by reaction 
of WFeand H2. Electrolytically deposited metal over- 
coats of the CVD coat may be advantageous in that 

20 thicker films can be obtained more efficiently. 

Following deposition of a layer of the coating ma- 
terial on the cluster compact, the material is radiated 
with laser energy so as to selectively heat the layer 
and particles at the coating- particle interface to a tem- 

25 perature sufficient to react. The layer of coating ma- 
terial and the particles at the interface are preferably 
selectively heated to temperatures in excess of 700*C 
and most preferably 800-900°C by the laser beam. 
The selective heating by the laser beam will provide 

30 chemical reaction between the surface particles of the 
cluster compact and coating without raising the tenv 
perature of the composite compact body significantly. 
This will avoid the formation of cracks where the conrv 
pact cx^ntains a metallic phase and is thermally sen- 
ds sitive. High surtece temperatures can be tolerated in 
that heat is easily dissipated through the compact 
body because of the high thermal conductivity of dia- 
mond and the significant difference in thennal cor>- 
ductivity of tungsten and diamond. Pattems can also 

40 be generated in the surface of the coating so as to pro- 
vide differentiated regions of high bond strength and 
avoid the formation of cracks in the cluster compacts. 

To control the high surface temperatures ob- 
tained, the intensity of the laser beam, and the scan- 

45 ning rate can be varied. The intensity can be varied 
by focusing the beam or modifying the output of the 
laser. Preferably, the layer of coating material is ex- 
posed to short pulses of high intensity laser energy. 
The compact is preferably in a hydrogen atmosphere 

50 or under vacuum when exposed to tiie laser radiation. 
Following exposure to laser energy, the coated conrv 
posite is cooled and can be installed in a toot body by 
applying a brazing alloy to the chemically bonded 
coating. This can be performed by conventional braz- 

55 ing techniques as are utilized with thermally stable 
compacts. 

Without further elaboration, it is believed that one 
skilled in the art can, using the preceding description. 
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utilize the present invention to its fullest extent The 
following prefen'ed specific ennbodiments are,. there- 
fore, to be construed as merely illustrative and not linrv 
itative of the remainder of the disclosure in any way 
whatsoever. s 

In the foregoing.and In the following examples, all 
temperatures are set forth uncon^cted in degrees 
Celsius; and, unless othenwise indicated, all parts and 
percentages are by weight 

The entire disclosures of all applications, patents; io 
and publications, cited above and below, are hereby 
Incorporated by reference. 



E M P L E S 



IS 



Cluster compacts of polycrystalline diamond par- 
ticles produced by the methods of U.S. Patents Nos. 
4,224,380; 3,136,615; and 3,233,988 are selected for 
coating. Compacts to be evaluated are about 1 gm to 
total weight and about 1 cm^ in size. A tungsten coat- 20 
Ing is applied to the compacts at a thickness in the 
range of about 4-10 \xm utilizing WFeand H2 by. con- 
ventional chemical, vapor deposition techniques. A 
'temperature'of about^550''C is utilized; The tungsten 
is uniformly coated on the duster compact After re- 25 
moval of the compact from the chemical vapor depos- 
ition apparatus, the compact is placed in an evacuat- 
ed chamber of a CO2 or ND:YAG laser with a power 
output of at least 200 watts, preferably greater than 
1 000 watts. Most preferably the power output is suffi- 30 
cient to cut diamond and CBN compacts (1-25 kw). 
The power intensity of the beam and the cross sec- 
tional area of the beam are preferably adjuisted to pro- 
vide a power density of about 1 0^ watt/cm^. At such a 
power density the tungsten layer exposed to the t>eam 35 
is heated to temperatures of about 900**C in less than 
1 second, most preferably microseconds. The beam 
can be scanned across the surface of the compact at 
at>out 1-30 inches per second where the beam has a 
cross sectional area of from 0.1 to 1^0 mm. Altema- 40 
tively, the beam can be pulsed on and off over select- 
ed portions of the compact The compact is removed 
from the chamber and brought to ambient conditions. 
When brazed to a straight bar under conventional . 
brazing condittons using a conventional brazing alloy, 4S 
the tool is successfully used to machine a Raney 41 
alloy. 

The preceding examples can be repeated with 
similar success by substituting the generically or spe- 
crficafly described reactants and/or operating condi- so 
tions of the process and components of the apparatus 
of this invention for those used in the preceding exam- 
ples. 

From the foregoing description, one skilled in the 
art can easily ascertain the essential characteristics of 55 
this invention and, without departing from the spirit 
and scope thereof, can make various changes and 
modifications of the invention to adapt it to various 



usages and conditions. 



Claims 

1. A tool component comprising a cluster compact of 
polycrystalline particles of diamond or cubic bor- 
on nitride having a metallic phase, wherein said 
compact has a coating chemically bonded thereto 
with a bond shear strength greater than 10,000 
psi. 

2. A tool component as in Claim 1 , having a coating 
of sufficient thickness to be brazed in a tool body 
with a bond shear strength greater than 10,000 

psi. 

3. A tool component as in Claim 1 or Claim 2,.where- . 
in said cluster compact is unstable at tempera^ 
tures in excess of TOO^'C, and the metallic phase 
is derived from a conversion catalyst, sintering 
aid, and/or bonding medium. 

4i A tool component as in any one ofClainr^ 1 to-3r 
wherein said cluster compact has a metallic 
phase in an amount of 0.05 to 50 vol%. 

5. A tool component as in any one of Claims 1 to 4, 
wherein said coating has a thickness which rang- 
es from 1 to 50 |im and is comprised of : 

a. a metal selected from the group consistirig 
of boron, aluminum, nickel, copper, tungsten, 
titanium, iron, cobalt chromium, manganese, 
tantalum, or a nitride, carbide, boride, or oxide 
thereof where the duster compact is com- 
prised of polycrystalline diamond, or 

b. a metal selected from the group consisting 
of tin, lead, antimony or nitride thereof; cobalt 
tungsten, titanium, tantalum, vanadium, nio- 
bium, hafnium, chromium, manganese, and 
nickel; or a carbide, nitride, boride, or oxide 
thereof where said duster compact is com- 
prised of polycrystalline cubic boron nitride. 

6. A tool insert as in any preceding claim, wherein' 
the duster compact forms part of a composite and 
is bound to a substrate. 

7. A tool insert as in any preceding claim, wherein 
the duster compact is porous, and the particu- 
lates comprise 70-95% by weight of the compact 
by volume. 

8. A tool insert comprising a polycrystalline diamond 
compact having 1 to 20 vol % of residual tungsten 
or tungsten carbide sintering aid that is coated 
with from 1-50 ^m of a tungsten layer chemically 
bonded thereto with a bond shear strength great- 
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er than the fracture strength of the polycrystalltne 
diamond particles. 

9. A method for coating duster compacts of poly- 
crystalline particles of cubic boron nitride or dia- 5 
mond which comprises depositing on said cluster 
compact a layer of a coating material which is re- 
active with the polycrystaliine particles therein 

and radiating this layer of coating material with 
laser energy sufficient to heat the layer of coating 10 
material and the polycrystaliine particles at the 
coating-particle interface and form a chemical 
bond therebetween. 

10. A method as in Claim 9, wherein (a) the cluster 15 
compact has a metallic phase and is unstable at 
temperatures in excess of 700''C, (b) the layer of 
coating material is deposited at a temperature of 

less than 700*»C, and (c) the layer of coating ma- 
terial and polycrystaliine particles at the coating- 20 
particle interface are heated to a temperature in 
excess of 700^C with laser energy while maintain- 
ing a substantial portion of the polycrystaliine par- 
ticles in -said cluster compact body at a tempera- 
ture below 700**C. 26 

11. A method as in Claim 9 or Claim 10. wherein the 
chemical bond between the polycrystaliine partic- 
les to the layer of coating material is greater than 

the fracture strength of the polycrystaliine partic- 30 
les in the cluster compact 
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